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a  b  s  t  r  a  c  t
Although  burnout,  poor  quality  of  life  (QOL),  depression,  and other  forms  of  psychological  distress  are
common  among  physicians,  few studies  testing  interventions  to  reduce  distress  have  been  reported.  We
conducted  a randomized  trial to determine  the impact  of  a  10-week,  individualized,  online  intervention
on  well-being  among  physicians  (n = 290).  Participants  were  randomized  to either  the intervention  or
control  arm.  Those  in  the  intervention  arm  received  a  menu  of self-directed  micro-tasks  once a week
for 10  weeks,  and  were  asked  to  select  and  complete  one  task  weekly.  Baseline  and  end-of-study  ques-
tionnaires  evaluating  well-being  (i.e.,  burnout,  depression,  QOL,  fatigue)  and  professional  satisfaction
(i.e.,  job  satisfaction,  work  engagement,  meaning  in  work,  and  satisfaction  with  work-life  balance)  were
administered  to  both  arms.  Overall  quality  of  life and  fatigue  improved  over the  10  weeks  of  the study
for  those  in the  intervention  arm  (both  p <  0.01).  When  compared  to  the  control  arm,  however,  no  sta-
tistically  signiﬁcant  improvement  in  these  dimensions  of well-being  was  observed.  At  the  completion
of  the  study,  those  in  the  intervention  arm  were  more  likely  to  report  participating  in the  study  was
worthwhile  compared  to those  in  the  control  arm. The  ﬁndings  suggest  that  although  participants  found
the  micro-tasks  in  the intervention  arm  worthwhile,  they did  not  result  in  measurable  improvements  in
well-being  or  professional  satisfaction  when  compared  to the control  group.  These  results  also  highlight
the  critical  importance  of an  appropriate  control  group  in studies  evaluating  interventions  to  address
physician  burnout  and  distress.
© 2016  Mayo  Clinic.  Published  by  Elsevier  GmbH.  This  is an  open  access  article  under  the CC. Introduction
Professional burnout, poor mental quality of life (QOL), depres-
ion, and other forms of psychological distress are common among
hysicians (Dyrbye, West et al., 2014; Shanafelt et al., 2015;
allace, Lemaire, & Ghali, 2009). Large national studies have
ound burnout is more common among physicians than the gen-
ral US working population even after controlling for work hours
Shanafelt, Boone et al., 2012; Shanafelt et al., 2015). This distress
an lead to suicidal ideation, substance abuse, poor patient care,
edical errors, career dissatisfaction, job turnover, and early retire-
ent (Dyrbye et al., 2008; Dyrbye, Massie et al., 2010; Oreskovich
t al., 2011, 2014; Shanafelt et al., 2009, 2010; Shanafelt, Balch et al.,
011; Shanafelt, Sloan, Satele, & Balch, 2011; Shanafelt, Bradley,
ipf, & Back, 2002; West et al., 2006; West, Tan, Habermann, Sloan,
∗ Correspondence to: 200 Second Street SW,  Rochester, Minnesota, 55905, United
tates.
E-mail address: Dyrbye.liselotte@mayo.edu (L.N. Dyrbye).
ttp://dx.doi.org/10.1016/j.burn.2016.06.002
213-0586/© 2016 Mayo Clinic. Published by Elsevier GmbH. This is an open access articl
.0/).BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).
& Shanafelt, 2009; West, Shanafelt, & Kolars, 2011). Work-related
stressors such as excessive work hours and malpractice litigation
as well as personal life events and work-home conﬂict appear to
be contributing factors to distress (Balch et al., 2011; Dyrbye et al.,
2006, 2012; Dyrbye, Sotile et al., 2014; Shanafelt, 2009; Shanafelt,
Sloan, & Habermann, 2003). Despite the high prevalence of distress
and seriousness of its consequences, few randomized intervention
trials aimed at promoting physician well-being have been con-
ducted.
A 2011 randomized controlled study of 74 physicians utilizing
a facilitated small group curriculum that addressed a wide range
of topics (e.g., self-care, meaning in work, dealing with suffering,
mindful practice, work-life balance) demonstrated improvements
in engagement and well-being (West et al., 2014). Implementing
this intervention on a larger scale, however, is problematic due to
reliance on trained facilitators, expense (cost of 1 h of paid physician
time weekly plus lost revenue), and reduction in access for patients
to get needed care. For interventions to be feasible within a busy
healthcare setting approaches need to be brief, practical, and low
cost. Others have tested the use of regular, brief, self-directed exer-
e under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
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ises (Fordyce, 1977, 1983) and electronically delivered tasks (Kypri
t al., 2009; Seligman & Steen 2005) in non-physician populations.
uilt on the prior pioneering work demonstrating that multiple
irected exercises can improve happiness (Fordyce, 1977, 1983)
r. Martin Seligman, a leader in positive psychology, conducted an
nternet based randomized controlled trial evaluating the impact
f ﬁve happiness exercises among non-physicians. Findings from
hat study suggest that brief exercises grounded in positive psy-
hology and delivered electronically can increase happiness and
ecrease depressive symptoms (Mongrain & Anselmo-Matthews,
012; Seligman & Steen, 2005). This study aligns with ﬁndings from
ther web-based interventions in the ﬁeld of tobacco and alcohol
esearch (Kypri et al., 2009; Prochaska, DiClemente, Velicer, & Rossi,
993). However, evidence of the effect of similar interventions
mong physicians is lacking. We  conducted a randomized con-
rolled study to determine the efﬁcacy of a 10-week, individualized,
nline intervention to promote measurable beneﬁts in professional
atisfaction and well-being among physicians.
. Material and methods
.1. Study design, setting, and participants
We  conducted a randomized study of practicing physicians in
he Mayo Clinic Departments of Medicine in Minnesota and Ari-
ona and Mayo Clinic Department of Surgery in Minnesota. The
tudy was conducted over three months in the fall of 2012. Physi-
ians were recruited through departmental communications and
nnouncements at Medical Grand Rounds. All participants pro-
ided written informed consent and participation was voluntary.
he study was approved by the Mayo Clinic Institutional Review
oard.
Participants were randomized to an intervention group or a con-
rol group using a computer-generated algorithm. Randomization
as stratiﬁed by specialty (Internal Medicine or Surgery), campus
Rochester or Arizona), and baseline response to the single item,
The work I do is meaningful to me”  (from the Empowerment at
ork Scale (Spreitzer, 1995)). All participants were asked to com-
lete baseline and end-of-study (3 month) survey. For both surveys
onsented participants received an e-mailed cover letter with a link
o a web-based survey.
.2. Study arms
In addition to instruments measuring primary outcomes of
hanges in well-being (i.e., burnout, depression, QOL, fatigue)
nd professional satisfaction (i.e., job satisfaction, work engage-
ent, meaning in work, and satisfaction with work-life balance)
re-post study (see below) participants in both intervention and
ontrol arms completed brief (3–4 question) weekly surveys. These
uestionnaires included 1 item assessing overall QOL, (Gudex,
olan, Kind, & Williams, 1996; Norman, Sloan, & Wyrwich, 2004;
ummans et al., 2006) 1 item measuring fatigue, (Balch et al.,
011; Dyrbye, West et al., 2014; Dyrbye, Satele, Sloan, & Shanafelt,
014; West, Halvorsen, Swenson, & McDonald., 2013; West, Tan, &
hanafelt, 2012; West et al., 2009, 2011) and 2 items about happi-
ess (Fowler & Christakis 2008; Sheehan, Fiﬁeld, Reisine, & Tennen,
995). This was done so that each group received weekly e-mails
hat required an activity but were not part of the primary outcome
nalysis. The data from responses to these 4 items were not fur-
her analyzed, as these domains were evaluated separately in the
aseline and end-of-study surveys. In the same 10 weekly survey,
hysicians in the intervention arm also received a menu of 5–6 self-
irected micro-tasks (Fig. 1) and were asked to select and complete
ne task of their choosing weekly. These micro-tasks were speciﬁ-Fig. 1. Example of weekly menu of micro-tasks sent to participants in the interven-
tion arm.
cally crafted for physicians and intentionally designed to cultivate
professional satisfaction and well-being in one of 6 domains:
• Promote meaning in work and job satisfaction,
• Foster teamwork and social support at work,
• Nurture personal relationships and work-life balance,
• Recognize and build on personal strengths (courage, honesty,
patience, wisdom, humanity, justice, and transcendence),
• Encourage effective problem solving, and
• Promote positive emotions.
These 6 themes were informed by a robust literature on
physician career satisfaction, well-being, positive psychology, and
mindfulness (Brunwasser, Gillham, & Kim, 2009; Krasner et al.,
2009; Lyubomirksy, 2008; Shapria & Mongrain, 2010). The tasks
were deliberately chosen to resonate with physicians in practice, be
easily implemented, and promote a positive culture within which
physicians can thrive. Each activity took less than 5 min to com-
plete and could be done while at work. The menu of tasks for each
week was drawn from a master list of 5–7 micro-tasks to create a
diversity of choices and minimize redundancy. Participants in both
arms of the trial were reimbursed up to $250 for the time spent in
this study, pro-rated depending on participation. Participants who
completed the baseline and 3-month survey within 4 days of the
survey being sent from the survey research center received $25 for
each survey. Participants received $20 for completion of the weekly
surveys within 4 days of them being sent from the survey research
center. Receipt of remuneration depended only on timely comple-
tion of the surveys, and did not depend on completion of other
activities.
2.3. Study outcomesStudy participants completed standardized instruments to mea-
sure professional satisfaction (Schaufeli & Bakker, 2003; Spreitzer,
1995; Williams et al., 1999) and well-being (Maslach, 1986;
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Table  1
Baseline Demographic and Practice Characteristics.
Intervention N = 145 Control N = 145 p-value1
Demographics
Age 0.56
<30  0 0
31–40 34 (25.2%) 43 (31.4%)
41–50  41 (30.4%) 44 (32.1%)
51–60  40 (29.6%) 34 (24.8%)
>60  20 (14.8%) 16 (11.7%)
Missing 10 8
Relationship status 0.53
Single 8 (5.9%) 6 (4.4%)
Married 118 (87.4%) 123 (89.8%)
Widowed 2 (1.5%) 0 (0.0%)
Divorced/separated 2 (1.5%) 4 (2.9%)
Signiﬁcant other 5 (3.7%) 4 (2.9%)
Missing 10 8
Gender 0.26
Male  87 (64.4%) 97 (70.8%)
Female 48 (35.6%) 40 (29.2%)
Missing 10 8
Practice Characteristics, No. (%)
Years at Employed at Mayo Clinic 0.68
<5  28 (20.7%) 23 (16.8%)
5–10  32 (23.7%) 37 (27.0%)
11–20  43 (31.9%) 49 (35.8%)
21–30  25 (18.5%) 19 (13.9%)
>30  7 (5.2%) 9 (6.6%)
Missing 10 8
Specialty 0.29
General Internal Medicine 37 (25.7%) 27 (18.8%)
Sub-specialty Internal Medicine 60 (41.7%) 71 (49.3%)
Surgeon 47 (32.6%) 46 (31.9%)
Hours  worked per week, Mean (SD) 59.6 (14.4) 60.0 (13.3) 0.43
Campus 0.99
Arizona—Department of Medicine 25 (17.2%) 25 (17.2%)
Rochester—Department of Medicine 73 (50.3%) 74 (51.0%)
Rochester—Department of Surgery 47 (32.4%) 46 (31.7%)
Professional Satisfaction
Work Engagement, Mean (SD)2 4.5 (1.0) 4.5 (1.0) 0.98
Meaning, Overall, Mean (SD)3 5.0 (0.8) 5.0 (0.9) 0.98
Job  satisfaction, Mean (SD)4 3.9 (0.6) 4.0 (0.7) 0.53
Well-being
Burnout5
Emotional exhaustion, Mean (SD) 22.3 (10.3) 22.8 (10.6) 0.71
High  EE, No. (%) 44 (32.6%) 48 (35.6%) 0.61
Depersonalization, Mean (SD) 5.7 (5.0) 6.7 (6.0) 0.24
High  DP, No. (%) 32 (23.7%) 38 (27.9%) 0.43
Personal accomplishment, Mean (SD) 41.2 (5.4) 39.8 (6.0) 0.05
Low  PA, No. (%) 13 (9.6%) 23 (17.0%) 0.07
Burned out, No. (%) 54 (40.0%) 61 (44.9%) 0.46
Depression screen positive, No. (%)6 35 (25.9%) 35 (25.5%) 0.94
Overall QOL, Mean (SD)7 6.8 (2.0) 6.8 (1.8) 0.98
Fatigue, Mean (SD)7 5.6 (2.3) 5.4 (2.3) 0.44
Satisfaction with work-life balance, No. (%)8 0.79
Strongly agree 4 (3.0%) 7 (5.1%)
Agree 39 (29.1%) 44 (32.4%)
Neutral 30 (22.4%) 31 (22.8%)
Disagree 47 (35.1%) 40 (29.4%)
Strongly disagree 14 (10.4%) 14 (10.3%)
Missing 11 9
1 Fisher’s Exact test or Kruskal-Wallis tests, as appropriate.
2 Measured using the absorption sub-scale of the Work Engagement Scale (range 0–6).
3 Measured using the Empowerment at Work Scale (range 1–7).
4 Measured using the Global Job Satisfaction sub-scale of the Physician Job Satisfaction Scale (range 1–5).
5 Measured using the Maslach Burnout Inventory. High emotional exhaustion (EE), high depersonalization (DP), and low sense of personal accomplishment (PA) was
determined used pre-established cut-off scores.
6 Measured using the 2-item Primary Care Evaluation of Mental Disorders.
7 Participants rated their overall quality of life and fatigue on a standardized linear analog scale; For the fatigue item a higher score means lower fatigue severity.
8 Agreed or strongly agreed that they were satisﬁed with their work-life balance.
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Table 2
Pre-post differences in Professional Satisfaction and Well-Being of Participants.
Measure Baseline End of Study P-value1
Intervention
Work Engagement, Mean (SD)2 4.5 (1.0) 4.6 (0.9) 0.56
Meaning, Overall, Mean (SD)3 5.0 (0.8) 5.1 (0.8) 0.24
Job  satisfaction, Mean (SD)4 3.9 (0.6) 4.0 (0.7) 0.83
Burnout5
Emotional exhaustion, Mean (SD) 22.3 (10.3) 22.3 (10.9) 0.49
High  EE, No. (%) 44 (32.6%) 49 (35.8%) 0.25
Depersonalization, Mean (SD) 5.7 (5.0) 5.6 (4.9) 0.69
High  DP, No. (%) 32 (23.7%) 29 (21.2%) 0.41
Personal accomplishment, Mean (SD) 41.2 (5.4) 40.5 (5.5) 0.32
Low  PA, No. (%) 13 (9.6%) 11 (8.1%) 0.44
Burned  out, No. (%) 54 (40.0%) 56 (40.9%) 0.84
Depression screen positive, No. (%)6 35 (25.9%) 30 (21.9%) 0.43
Overall  QOL, Mean (SD)7 6.8 (2.0) 7.3 (1.9) 0.004
Fatigue,  Mean (SD)7 5.6 (2.3) 6.6 (2.3) <0.0001
Satisﬁed with work-life balance, No. (%)8 61 (45.5%) 58 (42.3%) 0.38
Control
Work  Engagement, Mean (SD)2 4.5 (1.0) 4.5 (1.0) 0.97
Meaning, Overall, Mean (SD)3 5.0 (0.9) 5.1 (0.9) 0.12
Job  satisfaction, Mean (SD)4 4.0 (0.7) 3.9 (0.8) 0.21
Burnout5
Emotion exhaustion, Mean (SD) 22.8 (10.6) 22.7 (11.0) 0.97
High  EE, No. (%) 48 (35.6%) 47 (33.3%) 0.67
Depersonalization, Mean (SD) 6.7 (6.0) 6.5 (6.0) 0.54
High  DP, No. (%) 38 (27.9%) 39 (27.5%) 1.00
Personal accomplishment, Mean (SD) 39.8 (6.0) 40.3 (5.6) 0.22
Low  PA, No. (%) 23 (17.0%) 14 (9.9%) 0.02
Burned  out, No. (%) 61 (44.9%) 59 (41.5%) 0.39
Depression screen positive, No. (%)6 35 (25.5%) 40 (28.2%) 0.53
Overall QOL, Mean (SD)7 6.8 (1.8) 7.3 (1.7) 0.002
Fatigue,  Mean (SD)7 5.4 (2.3) 6.4 (2.2) <0.0001
Satisﬁed with work-life balance, No. (%)8 54 (39.7%) 46 (32.6%) 0.16
1 Fisher’s Exact test or Kruskal-Wallis tests, as appropriate.
2 Measured using the absorption sub-scale of the Work Engagement Scale (range 0–6).
3 Measured using the Empowerment at Work Scale (range 1–7).
4 Measured using the Global Job Satisfaction sub-scale of the Physician Job Satisfaction Scale (range 1–5).
5 Measured using the Maslach Burnout Inventory. High emotional exhaustion (EE), high depersonalization (DP), and low sense of personal accomplishment (PA) was
determined used pre-established cut-off scores.
6 Measured using the 2-item Primary Care Evaluation of Mental Disorders.
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8 Agreed or strongly agreed that they were satisﬁed with their work-life balance
ummans et al., 2006; Spitzer et al., 1994) at baseline and at
he completion of the study (3 months after baseline). Burnout, a
yndrome encompassing depersonalization, emotional exhaustion,
nd low sense of personal accomplishment, was measured using
he 22-item Maslach Burnout Inventory (Maslach, 1986). We used
stablished threshold scores to deﬁne high depersonalization, high
motional exhaustion, and low sense of personal accomplishment
Maslach 1986). Symptoms of depression were measured using the
-item Primary Care Evaluation of Mental Disorders (PRIME MD),
escribed and validated by Spitzer et al. (1994).
Quality of life (QOL) was measured using a single-item linear
nalog scale assessment question with response options of 0 (as
ad as it can be) to 10 (as good as it can be) that has been vali-
ated in a variety of populations. (Gudex et al., 1996; Norman et al.,
004; Rummans et al., 2006) Consistent with the approach of West
nd others, fatigue was rated using a similar one-item standardized
inear analogue scale with lower scores indicating a higher level of
atigue. (Balch et al., 2011; Dyrbye, Satele et al., 2014; Dyrbye, West
t al., 2014; West et al., 2013; West et al., 2012; West et al., 2009;
est et al., 2011)
Work engagement was measured using the six-item absorption
ub-scale of the Work Engagement Scale. (Schaufeli & Bakker, 2003)
ean score was computed by adding scores (0–6) from the sixlog scale; For the fatigue item a higher score means lower fatigue severity.
items and dividing that number by six. To assess degree of mean-
ing in work we  applied the 12-item Empowerment at Work Scale.
(Spreitzer 1995) We  used the ﬁve items from the Physician Job Sat-
isfaction Scale to measure global satisfaction at work. (Williams
et al., 1999) Response options were a ﬁve point agree-disagree scale
with higher numbers reﬂecting greater job satisfaction. Additional
items explored demographic and practice characteristics as well as
satisfaction with work-life balance (“My work schedule leaves me
enough time for my  personal/family life,” an item that has been
used in numerous previous studies of both physicians and non-
physicians. (Dyrbye et al., 2012; Dyrbye, Shanafelt, Balch, Satele,
& Freischlag, 2010; Shanafelt et al., 2009; Shanafelt et al., 2010;
Shanafelt, Boone et al., 2012; Shanafelt, Oreskovich et al., 2012)).
2.4. Statistical analysis
We  used standard summary statistics to characterize the sam-
ple. Changes in each metric from baseline to end-of-study were
analyzed using Fisher’s Exact and Kruskal-Wallis tests as appro-
priate. All tests were 2-sided, and the threshold for statistical
signiﬁcance was  set at p < 0.05. We  conducted all analysis using
SAS version 9 (SAS Institute, Cary, NC).
L.N. Dyrbye et al. / Burnout Research 3 (2016) 69–75 73
Table  3
Post-Intervention Changes for Randomized Arms of the Trial.
Intervention (N = 145) Control (N = 145) p-value1
Professional satisfaction
Work Engagement, Mean (SD)2 0.0 (0.9) 0.0 (0.8) 0.27
Meaning, Overall, Mean (SD)3 0.1 (0.7) 0.1 (0.5) 0.84
Job  satisfaction, Mean (SD)4 0.0 (0.6) −0.1 (0.6) 0.31
Well-being
Burnout5
Emotional exhaustion, Mean (SD) 0.4 (6.9) 0.0 (5.7) 0.73
Depersonalization, Mean (SD) −0.1 (3.6) −0.2 (3.8) 0.96
Personal accomplishment, Mean (SD) −0.4 (4.5) 0.5 (4.5) 0.16
Overall Burnout, No. (%) 0.66
Same  as baseline 106 (80.9%) 111 (83.5%)
Improved (change from burned out to not burned out) 12 (9.2%) 13 (9.8%)
Worsened (change from not burned out to burned out) 13 (9.9%) 9 (6.8%)
Missing 14 12
Depression screen positive, No. (%)6 0.52
Same  as baseline 105 (80.2%) 111 (82.8%)
Improved (change from screen positive to screen negative) 15 (11.5%) 10 (7.5%)
Worsened (change from screen negative to screen positive) 11 (8.4%) 13 (9.7%)
Missing 14 11
Overall QOL, Mean (SD)7 0.6 (2.1) 0.5 (1.9) 0.58
Fatigue, Mean (SD)7 1.0 (2.5) 1.0 (2.7) 0.85
Satisﬁed with work-life balance, No. (%)8 0.39
Same  as baseline 97 (74.6%) 107 (81.1%)
Improved (change from disagreed to agreed) 14 (10.8%) 9 (6.8%)
Worsened (change from agreed to disagreed) 19 (14.6%) 16 (12.1%)
Missing 15 13
End-of-study
Was  participating in this study worthwhile? 0.02
Strong no 6 (4.4%) 0 (0.0%)
No  4 (2.9%) 9 (6.3%)
Neutral 45 (32.8%) 63 (44.4%)
Yes  66 (48.2%) 56 (39.4%)
Strong yes 16 (11.7%) 14 (9.9%)
Missing 8 3
1 Fisher’s Exact test or Kruskal-Wallis tests, as appropriate.
2 Measured using the absorption sub-scale of the Work Engagement Scale (range 0–6).
3 Measured using the Empowerment at Work Scale (range 1–7).
4 Measured using the Global Job Satisfaction sub-scale of the Physician Job Satisfaction Scale (range 1–5).
5 Measured using the Maslach Burnout Inventory.
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8 Agreed or strongly agreed that they were satisﬁed with their work-life balance.
. Results
A total 290 physicians participated in the study. All participants
igned written informed consent to participate. Half of the partici-
ants were randomized to the intervention arm (n = 145) and half
o the control arm (n = 145). Over 90% of participants in each arm
ompleted both the baseline (intervention group: 134/145[93%] vs
ontrol group: 137/145[94%], p = 0.62) and end-of-study surveys
intervention group: 137/145[94%] vs control group: 142/145[98%],
 = 0.12). No baseline differences in demographic characteristics
e.g., age, gender), work characteristics (hours worked per week,
pecialty area, years of service, campus), professional satisfaction
r well-being were found between arms with the exception that
ersonal accomplishment was slightly higher in the intervention
roup (mean 42.1 vs 39.8, p = 0.05, Table 1). Participation in the 10
eekly surveys (intervention arm: survey plus micro-task; control:
urvey only) ranged from 71 to 85% in the intervention arm and 86
o 98% in the control arm. The mean weekly participation was 83%
mong the intervention group and 95% among the control group.
Table 2 shows the change in engagement, meaning in work,
ob satisfaction, fatigue, depression, quality of life and burnout
cales before and after the study in the intervention and control
rms. Improvements in overall quality of life (mean 6.8 [SD 2.0] vs.
ean 7.3 [SD 1.9], p < 0.01) and fatigue (mean 5.6 [SD 2.3] vs. 6.6log scale; For the fatigue item a higher score means lower fatigue severity.
[SD 2.3], p < 0.0001; higher score indicates lower fatigue severity)
were observed for individuals in the intervention arm. The preva-
lence of high depersonalization, low personal accomplishment, and
positive depression screen also all decreased slightly between the
beginning and end-of-study for individuals in the intervention arm,
although the differences did not reach statistical signiﬁcance.
Similar improvements in these dimensions were observed in
the control arm (Table 2). Speciﬁcally, overall quality of life (mean
6.8 [SD 1.8] vs mean 7.3 [1.7], p = 0.002) and level of fatigue (mean
5.4 [2.3] vs mean 6.4 [2.2], p < 0.0001 [higher score indicates lower
fatigue severity]) improved over the three month time period. In
addition, the prevalence of low personal accomplishment declined
(17% vs. 9.9%, p = 0.02) along with non-signiﬁcant improvements in
the prevalence of high emotional exhaustion and depersonalization
that did not reach statistical signiﬁcance.
Table 3 shows the changes from baseline to study completion
for each randomized arm of the trial. When compared to the con-
trol arm, no statistically signiﬁcant improvement in well-being or
professional satisfaction was observed for the intervention arm.
Despite the lack of statistically signiﬁcant differences between arms
in the dimensions of well-being measured, at the completion of the
study, those in the intervention arm were more likely to report par-
ticipating in the study was  worthwhile in comparison to controls.
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. Discussion
We  report here one of the few randomized, controlled trials
valuating an intervention to improve professional satisfaction and
ell-being among physicians. The intervention our study evalu-
ted was well grounded in the existing literature. Others have
emonstrated that multiple targeted tasks can improve happi-
ess (Fordyce, 1977; Fordyce, 1983) and that electronic delivery of
icro-tasks can lead to improvements in multiple dimensions of
ositive mental health (Kypri et al., 2009; Seligman & Steen 2005;
hanafelt et al., 2014), promote behavior change, (Shanafelt et al.,
014) and decrease harmful behaviors (Kypri et al., 2009; Prochaska
t al., 1993). Although built on a strong evidence base and executed
ith a high participation rate, the online intervention evaluated
n this trial did not result in a meaningful improvement in well-
eing when post-intervention changes are compared between the
andomized arms of the trial.
A variety of factors may  explain this study’s negative result. It
s possible that the micro-tasks tested had no value for improving
he endpoints measured or were overwhelmed by competing fac-
ors (Dyrbye & Shanafelt 2011; Shanafelt et al., 2015; Shanafelt,
oone et al., 2012; Wallace et al., 2009) that inﬂuence the out-
omes measured. It is also possible that they had value but that
he dose/frequency of the task was inadequate to effect change.
r it may  be that there something different about physicians that
ight make this type of intervention less effective than in other
opulations. Although weekly participation rates were high in both
rms of the study, there was lower weekly participation rate in
he intervention group than in the control group. The study, how-
ver, was adequately powered and it is unlikely we  would have
ound statistically signiﬁcant differences between the arms of the
tudy had weekly participation been 100%. Achieving such a high
evel of engagement among chronically overburdened physicians
orking in an increasingly complex health care arena may  not
e feasible or sustainable. It is notable in this regard that those
n the intervention arm were more likely to report participating
n the study was worthwhile than those in the control arm. We
id not ﬁnd statistically signiﬁcant post-intervention differences
etween the randomized arms of the trial, as overall quality of life
nd fatigue improved in both arms during the course of the study.
his ﬁnding may  represent a Hawthorne effect as participants were
ware they were participating in a physician well-being study.
McCambridge, Witton, & Elbourne, 2014) It may  also be that the
rocess of answering the four items weekly prompted physicians
o engage in self-reﬂection that led to behavioral change resulting
n improvements in QOL and fatigue in both arms.
Our study has a number of limitations. As this study was  con-
ucted at a single institution the generalizability of these results
o other settings is unknown. However, our participants included
hysicians from multiple disciplines (general surgeons, sub-
pecialty surgeons, general internist, and sub-specialty internist)
orking at multiple sites (Scottsdale, Arizona and Rochester, Min-
esota) and at all career stages. Second, it is possible that a similar
ntervention of longer duration would have resulted in a net
ositive beneﬁt. Third, similar to other studies of electronically
elivered micro-tasks (Kypri et al., 2009; Prochaska et al., 1993;
eligman & Steen 2005; Shanafelt et al., 2014) we could not deter-
ine if participants in the intervention arm actually completed
heir chosen weekly micro-tasks.
It should be noted that, without the control group, we would
ave drawn the conclusion that the intervention was worthwhile
ased on the improved quality of life and reduction in fatigue in
he intervention arm. With the additional data from the control
roup we learned that both groups experienced the same degree of
mprovement in quality of life and fatigue during the study period.
his illustrates the limitations of efforts to address the challenge ofsearch 3 (2016) 69–75
physician well-being/burnout through single arm studies without
appropriate controls. In order for progress to be made in this area,
it is critical that promising interventions undergo rigorous con-
trolled testing to document efﬁcacy. Requiring that interventions
designed to improve physician distress adhere to the same level
of evidence expected in other areas of medicine will focus organi-
zational efforts on the activities that actually have value and also
enable limited institutional resources to be directed where they
will have the greatest impact.
5. Conclusions
Additional research using randomized controlled study designs
and an appropriate control group is needed to identify effective
interventions to improve physician well-being and career satis-
faction. Given the relationship between physician well-being and
career satisfaction, (Shanafelt et al., 2009) quality of care delivered,
(Shanafelt et al., 2010; Wallace et al., 2009; West et al., 2006) patient
satisfaction and adherence, (Haas et al., 2000; Halbesleben &
Rathert 2008; Linn et al., 1985) and physician turnover, (Shanafelt,
Balch et al., 2011) doing so is vital for physicians, their employers,
and the patients they serve.
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